IMPORTANCE More than 1 million US veterans are dually enrolled in a Medicare Advantage (MA) plan and in the Veterans Affairs (VA) health care system. The federal government prepays private MA plans to cover veterans; if a dually enrolled veteran receives an MA-covered service at the VA, the government is making 2 payments for the same service. It is not clear what proportion of veterans dually enrolled in VA and MA are undergoing coronary revascularization at VA vs non-VA hospitals.
Introduction
Approximately 1.2 million veterans are dually enrolled in 2 federally funded health care systems: the Medicare Advantage (MA) program, which is administered by the Centers for Medicare & Medicaid Services, and the Veterans Affairs (VA) health care system, which is administered by the Veterans Health Administration in the US Department of Veterans Affairs. 1 The federal government prepays a capitation to private MA plans to provide comprehensive care to enrollees, and, in turn, the MA plan is responsible for paying any costs associated with services covered by Medicare. However, whenever a patient who is dually enrolled in both MA and VA receives a Medicare-covered service through the VA, the government has made 2 payments for the same service. [2] [3] [4] A previous study 2 found that the VA annual health care cost for MA enrollees was $3.2 billion in 2009. Moreover, Medicare plans are prohibited by law from making payments for services already paid for by another government entity. Thus, the VA cannot collect reimbursements from MA plans for Medicare-covered services, whereas the VA does bill private insurers when providing care to veterans enrolled in a non-Medicare private insurance plan.
Ischemic heart disease is highly prevalent in the veteran population. 5 The use of costly cardiovascular procedures, such as coronary revascularization, by veterans dually enrolled in MA and VA has not been well characterized. Using a national cohort of veterans who use the VA and are concurrently enrolled in MA, we examined the receipt of coronary revascularization services in the VA and MA, the costs incurred by the VA to provide coronary revascularization to MA enrollees, and patient characteristics associated with undergoing revascularization at the VA vs through MA.
Methods
The institutional review board of the Corporal Michael J. Crescenz Veterans Affairs Medical Center approved the study protocol. Because it was infeasible to obtain informed consent from nearly 200 000 veterans and because the data were deidentified, a waiver was granted by the institutional review board. The study follows the Strengthening the Reporting of Observational Studies in Epidemiology (STROBE) reporting guideline. 6
Data Sources
We obtained administrative health care data from January 1, 2010, through December 31, 2013, from the VA's Corporate Data Warehouse, which contains detailed information on all inpatient, outpatient, laboratory, and pharmacy encounters through the VA health care system. To determine use of services in MA plans, we linked patient-level records from the Medicare Healthcare Effectiveness Data and Information Set (HEDIS) data, which include information on the use of acute medical and surgical inpatient care and ambulatory encounters. All MA plans are required to submit HEDIS data to Centers for Medicare & Medicaid Services.
Cohort Selection
Our study cohort included all veterans enrolled in MA and with at least 1 clinical encounter in the VA health care system from January 1, 2010, to December 31, 2013, and who underwent percutaneous coronary intervention (PCI) or coronary artery bypass graft (CABG) surgery during the same period.
We examined all administrative claims in the 12 months preceding revascularization to identify comorbidities and antecedent health events.
For MA coverage, HEDIS reports at the individual level whether a patient is enrolled in an MA plan in a given calendar year. For each year from 2010 to 2013, we considered a patient to be enrolled in MA if they had continuous enrollment in a MA plan for the entire calendar year. Patients were considered enrolled in the VA once they began receiving VA services and were included in a calendar year if it began before or during the first calendar quarter (ie, January 1 to March 31) of that year. Thus, patients were considered coenrolled in MA and VA when they were covered by both payers in a given calendar year.
Outcomes
The primary outcome was the total number of coronary revascularization procedures (ie, PCI and CABG) performed through either the VA or MA, by year, from 2010 to 2013. In the VA data, PCI and CABG were identified in administrative claims using International Classification of Diseases, Ninth Revision procedure codes (ie, 00.66, 36.06, 36.07, and 36.09 for PCI and 36.1x for CABG) 7-10 and diagnosis-related group codes (ie, 246-249 for PCI and 231-236 for CABG). 11 We further identified procedures in the VA data that were performed within the VA system or were performed through fee-basis care. Fee-basis care includes services financed by the VA for care provided outside the VA health care system when VA care is not available or is unable to provide the service within the VA. Any CABG and PCI procedures performed for veterans and covered by MA were identified in the HEDIS data, which reports these procedures at the individual level by year.
With the number of coronary revascularization procedures performed through both VA and MA, we also assessed VA medical center (VAMC) variation in the proportion of procedures performed through the VA. Within each calendar quarter, veterans in this cohort were assigned to a primary VAMC, defined as the VAMC where the veteran had received the plurality of his or her VA health care, quantified as inpatient hospital days plus outpatient clinic visits. The proportion of coronary revascularization procedures performed through the VA was calculated by the number of procedures performed through a VAMC compared with the number of procedures performed through MA among veterans assigned to the same VAMC.
Once the numbers of cardiovascular revascularization procedures were identified, we calculated the costs incurred by the VA to provide coronary revascularization. Because the VA is funded through Congressional appropriation, the VA does not assign costs or charges for individual services. Instead, the VA Health Economics Resource Center uses average cost methods to estimate the costs of individual services provided by the VA. 12 For fee-basis care, we used the actual payments made by the VA to finance PCI and CABG occurring outside the VA system. The costs were inclusive of inpatient and outpatient services received from 30 days before to 90 days after the date the coronary revascularization procedure was performed.
Finally, we assessed patient-level factors associated with the payer providing coronary revascularization (ie, VA vs MA). Using a logistic regression model with receipt of PCI or CABG through the VA vs through MA as the dependent variable, the independent variables measured were age in years, sex, race (ie, white and nonwhite), US Census division (ie, New England, Middle Atlantic, East North Central, West North Central, South Atlantic, East South Central, West South Central, Mountain, and Pacific), National Center for Health Statistics urban-rural classification (ie, grouped into 3 categories: large fringe and large central metropolitan counties, small and medium metropolitan counties, and noncore and micropolitan counties), 13 distance in miles to the nearest VA hospital, and Elixhauser Comorbidity Index score. 14 Patients who had coronary revascularization performed through both MA and VA were excluded from the logistic regression model.
Statistical Analysis
Differences in baseline characteristics between groups were compared using χ 2 tests for categorical variables and analysis of variance for continuous variables. All statistical tests were 2-sided, with P < .05 indicating statistical significance. In the logistic regression model, estimated adjusted odds ratios (ORs) are reported with 95% CIs. All analyses were conducted using SAS statistical software version 9.4 (SAS Institute). Data were analyzed from April 2019 to September 2019.
Results
Of the 18 874 VA users with concurrent MA enrollment who underwent coronary revascularization during 2010 through 2013, 18 739 (99.0%) were men, 17 457 (92.0%) were white, and the mean (SD) age was 75. 3 
Coronary Revascularization Utilization and Costs of VA Services
From 2010 to 2013, 4764 coronary revascularization procedures (1721 CABGs and 3043 PCIs) were covered by the VA (Figure 1 ). Of these procedures, 3958 (83.0%) were performed at a VA hospital and 806 (17.0%) were covered under fee-basis care. The number of coronary revascularization procedures performed through MA totaled 18 481 (3179 CABGs and 15 302 PCIs). In this cohort, the mean percentage of coronary revascularization procedures performed through the VA was 21.0%.
When stratifying the cohort by VAMC primary assignment, the median VAMC provided 18.0% (interquartile range, 9.0%-32.0%) of coronary revascularization procedures through the VA. 
Factors Associated With Undergoing Coronary Revascularization Through VA
In multivariable analysis ( Table 2) , older patients were less likely to undergo coronary revascularization through the VA (OR, 0.95; 95% CI, 0.94-0.95; P < .001). Nonwhite patients were more likely than white patients to undergo coronary revascularization through the VA (OR, 1.73; 95% CI, 1.52-1.96; P < .001). Veterans residing in small and medium metropolitan counties were less likely to undergo coronary revascularization through the VA, compared with patients living in noncore and micropolitan counties (OR, 0.76; 95% CI, 0.68-0.86; P < .001). Patients with a higher Elixhauser Comorbidity Index score were less likely to undergo coronary revascularization through the VA (OR, 0.99; 95% CI, 0.98-0.99; P < .001). There was no statistically significant association between undergoing coronary vascularization through the VA and distance in miles to the nearest VA hospital (OR, 1.00; 95% CI, 0.99-1.00; P = .30).
Discussion
Among VA users with concurrent MA enrollment, we found a substantial proportion who underwent coronary revascularization through the VA health care system. Of the 18 874 dually enrolled patients who, during 2010 to 2013, used the VA at least once and underwent either CABG or PCI, 24.5% underwent coronary revascularization through the VA (22.0% through the VA only and 2.5% through both VA and MA). The total cost of duplicative federal spending to provide coronary revascularization through the VA for patients also enrolled in MA was $214.7 million from 2010 to 2013. We also found that among these patients, younger, nonwhite veterans living in urban and rural counties were more likely to undergo CABG or PCI through the VA, whereas distance to a VA hospital was not independently associated with the choice of VA vs MA for coronary revascularization.
JAMA Network Open | Health Policy
A prior study 2 examining resource utilization for all health care and the associated VA costs for patients dually enrolled in VA and MA found that 50% of these veterans used care through both the VA and MA, and that the VA financed 15% of all acute medical and surgical admissions. In our analysis of a high-cost population undergoing CABG or PCI, we found a higher proportion of coronary revascularization procedures financed by the VA. Moreover, the prior study 2 found the mean per-patient VA costs to be $5700 in 2009, whereas we found the mean per-patient cost of a coronary revascularization procedure to be $45 000 ($67 000 for CABG and $33 000 for PCI) during our study period, reflecting the significant resources used to care for veterans requiring CABG or PCI.
The annual amount the federal government pays in capitation payments to private MA plans to cover an enrollee is calculated using a combination of the enrollee's county of residence and risk adjustment using the health status of the beneficiary. The mean MA capitation payment in 2010 was $9970. 15 The patients dually enrolled in MA and VA who underwent CABG or PCI would likely have had above-average capitation payments given risk adjustment. Nevertheless, using the mean MA capitation as a conservative approximation, the estimated payment by the federal government to private MA plans to cover this cohort of veterans was $188 million annually.
This magnitude of duplicate federal payments for covering medical care for veterans dually enrolled in MA and VA is likely to increase over time, given that enrollment in MA has steadily increased over the past decade and is expected to continue increasing. 16 The number of enrollees in MA has grown from 8.4 million in 2007 to 19.0 million in 2017, an increase from 19% to 34% of all Medicare beneficiaries. 17 One proposed policy approach to mitigate duplicate payments is to allow the VA to collect reimbursements from MA plans for Medicare-covered services provided by the VA, similar to how the VA bills private insurers when providing care to veterans enrolled in a non-Medicare private insurance plan. 2, 18, 19 Section 1862 of the Social Security Act prohibits Medicare Their primary recommendation was for Centers for Medicare & Medicaid Services to obtain VA utilization data and use them to make additional adjustments to MA plan payments as appropriate.
We found that dually enrolled, nonwhite veterans were more likely to use VA services, consistent with past studies that have examined characteristics of veterans enrolled in both VA and MA and where they receive care. [21] [22] [23] Unlike most past studies that examined veterans dually enrolled in fee-for-service Medicare, we did not find a negative association between distance to VA hospital and receipt of care at the VA. 22, 24 This finding may be associated with the health maintenance organization model of Medicare Advantage; a past study 25 examining hospital choice for CABG found that patients with health maintenance organization insurance plans were less sensitive to hospital proximity. Moreover, a study 26 examining MA plans in 20 US counties found that 1 in 5 plans included fewer than 5 cardiothoracic surgeons in their network of physicians.
Limitations
This study has limitations inherent to retrospective studies using administrative claims. Our study data lacked detailed clinical information; however, we used validated administrative codes for CABG and PCI to optimally identify procedures with the data available. Because HEDIS does not provide detailed encounter-level data, diagnostic codes to calculate the Elixhauser Comorbidity Index score for patients came solely from VA data; thus, not all diagnostic codes may have been captured and Elixhauser Comorbidity Index scores may be underestimated. Second, outside of fee-basis care, the VA expenditures reported are estimated, given that the VA does not assign costs or charge for individual services. Nonetheless, the estimated costs were derived from an average cost method that is commonly used by the VA Health Economics Resource Center. 12 In addition, we were unable to calculate the exact amount of capitation payments made to private MA plans from the federal government, because this information is not publicly available. We also were unable to assess the effect that coenrolled veterans who only underwent coronary revascularization through MA had on allocation of federal dollars through the Veterans Equitable Resource Allocation system and, thus, likely underestimated redundant federal spending. Furthermore, our selection criteria required patients to have at least 1 inpatient or outpatient administrative record in the VA health care system to be identified and included in the cohort. We, therefore, could not observe dually enrolled veterans who received care exclusively through MA. Because our primary objective was to describe duplicative federal spending, dually enrolled patients receiving care solely through MA would not affect these results. 
Conclusions

